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NTID's principal goal in doing research is to infludlkce
the education, training @nd career placement of deaf citizens
through systematic ination of issues related to: deafneea.
As one part of NTID total research effort, the Department
of Research\and Development conducts descriptive and experi-
mental reseéirch. Research findlnge are used in.the develgpment
of prograys and materials in the areas of learning and
instructibn, personal and social growth, and career development
of deaf students. This'docunent was ‘developed 1in the course
of an agreement with the U. s, Depar;qfnt of Health, Education .
and Welfare. . , .

»




,;“,und spstial relations were consistent with those ootained from
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Abstract . A -

The hypotheses that dea¥ students would be more field dependent
than hearing students 4nd that their:competence in communication ,

¢ .
_.skills would be related to field dependence were supported for a

" group of 77 male and 67 female deaf students. Step-wise multiple

regression analyses of the data showed that for females spatial

skills followed by communication skills were significant predictors

of field dependencg, for males spatial skills followed by the i .

extent of hearing’loss were significant predictors of field

dependence. Sex diffeiences found 6n tests of field dependence

/ / !

the“hearing population The/results support the notion that

socialization eqperiences a#d competence in communication skills

may influence development 9f field independence in deaf sfudents., N

. : ' / .
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Introduction

<;;;\Bﬁ?pose\9f this stu was twofold: to compare deaf and hearing

students on field dependence and to examine the relatipnship petween ,

-

communication skills and field dependence in a deaf student populaﬂion.1
Fiild dependence in-percebtion‘first identified by Witkin (Witkin,
1950; Witkin, Lewis, ﬁertzmé., Machover, Meissner, & Wapner, 1954)

» g o . >
refers to an ability to isolate-and mahipulate an item within a surround-

4

ing context. Field'-‘independent people differ from fi'eld-degpendent p .
pzople in that they tend to perceive an item analytically rather than

globalPy and can see an item as discrete fromkits -background. Field-

.

independent people are also more efficient tﬁan‘field-dependent beéple

in imposing structure on a field and perce1v1ng it as organ1zed when the

s

field has little inherent organization. The f1e1d dependence d1mens1on

—t

-
~ -

is now.considered(as an indicator of psycholbgicél différentiation, a

broad, orgapismie construct ;roposed by Vitkin and his co-workers (Witkin, .
Dyk, Faterson,‘Ggoden?ugh, & Karp,+1962). - érief}y,'the'differentiation.

theory stafes that with derelopment, ps;cgological by;tems become more . ;'
differentiated as reflected in the greater Qrt1qnlat1on of exper1ence

Ind1v1duals d1ffer in the rate and extent to“which they deVbIop differ- ) .

entiation. Hoyever, the dlfferentlltlon hypothe51s postulates thaty

within an individual, .behaviors which 1nvolve ‘articulation of experience

are like}y/to be-interrelated~thus making for self-consistency, in indfvi; ‘ . ‘a
dﬁal'funcgioning acro;; diverse psycﬁeiogipal‘domqins. .In generg{, . - o
studies have supportea this hypothesis (for extensi;e bibliograpeieg,'; ‘
see Vitkin, Oitman, box,'Ehrljchman, Hamm, & Ringler:'Note 1; Witkin, |
Cox,‘Frie&nan, Hrishikesag}&& Siekel,.ﬂqteg 2 and éf. - ii . . v
A [
¢ \ L o * . .
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Yo In his recent evalgdiion of the(;odel of psycholqgical.différentia-

& L]

tion (Witkin, Goodenough, & Oltman, Notd 4;, Witkin has suggested three

“

Bajor indicators of differentiation: 1) neurophysiological differentia-
tion as manifested.in cerebral lategpli;htion, 2) psycholbg[cal dif- .

ferentiation as, manifested in special&zed controls and defenses, and 3)

. A .
+ field-dependence-independence as manifested in perceptual.tasks, social

,S8ituations and articulation of*hody concept. Each of these indicators .

may exert a causal influence “on the other and, thus, pqitly'depermine
. ‘ . \ 4
the individual differences in these three domains. Thus it iSfposehlated

A

that field dependence in perception may result from socialization prat'\\\

tices that affectsgpychological deve%opmbnt és;well as the degree oi//

3 ~

cerebral late(ral iz.a‘)n .

.
-

The following researéh seems to support such an hypothesis. Cross-
cultural and develcpmental studies suggest that mothgr-child_interaction
. ané socio-cultuka} experiences are important factors in developing fielQ\
independence.l Whén.d%h}ormity is stressed and roles are well dbfihed,

jndividuals in such social environments tend to be more field-dependent:
‘ - &L <«

™ - (Berry, 1966; Dawson, 1967; Witkin, & Berry, 1975;'Witkin, Price- -

. Williams, Bertini, Chrisfiansen, Oltman, Ramirez, & Van Meel, -1974).

.
(4

" When mothe’rs are -over-protective, demanding and q&Bcourage autonomous

- fgpctionfné; children tend to be more field-déﬁendent (Dershowitz, 1971;
. . N : 3 ’
g ~ Witkin et al., 1962; Goodenough, & Witkin, Note,5). Recent neurophysi-
f ; . . .
0 <ologicaﬁ studies suggest that the degree of lateralization is relgked to

3

the dégree of field-dependence-independence with'fielq-independeqt"
e 3

people being more strongly lateralizeq than field-dependent peoplé

3

. (Oltman, Ebrlichman, &'Cax, 1977; Pizzamiglio, 1974).

. ’ N LY o
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The abové’studies‘exploring the origins of field depéndénce are

L4

especihlly’important in speculating about the degree of field- .

dependence-independence in deaf individuals. It seems that spcialization
-

+

experiences may fo;tet.field dependence in deaf/péople. It is estiméteg
that about 90% of deaf children are-boro of hearing parénts (Sisco, &

Aﬁdeqéon, 1978). *Several researchers (Meadow, 1976; Mindel, & Vernon,

>

1971) have noted that in most cases there is a communication difficulty .

> y .
between parents and the child, and the family and the child kave to go
’ ¢ = .

.

through a few psychological adjustments once the deafness is detected.
A9 l

In a developmental étudy~of deaf children, Schlesinger and Meadow #(1972)

have shown that hearing mothers of deaf children are more likely to be

and have noted that these mothers felt frustrated about the quality and

: -

extept of mothér-child communication.. Whatever the underlying cause may
. ) . ’
be, the behavior of these mothers seems to be strikingly similar to the

behavior of mothers’ of more field dependeat children. Another related

factor to consider is the deaf person's interéction with the world,

which\has_a predominantly oral culture.” Perhaps to socialize and
* : . ’ .
interact in the hearing world where most people rely on spoken commu- ,
nication, deaf individuals may tend to seek information from others in
, - I
structuring the social situation. They may pay more attention to other

people and to social cues. Furth (1973) reports that deaf adolescent

students were-more sociable and 1gs§ inclined to remain aloof than a

peer group of hearing students. All of the above characteristics are
b ] . L] .

.

¢

controlling, inflexible and over-protective\than those of hearing children




considered to be thgse of field- depenn nt people (McFall, & Schenke1n, .

1970 Rubel, & Nakanura, 1972; Witkin,| & Goodenough, 1977;- Witkin,

Hooreﬂicoodenough, & Cox, 19JZ)§ ] ) - ’
The qbove;reaSoning‘suggests thaﬁ deaf students may differ from.
hearing subjeots in field dependenceﬁ Fu}thermore, competence in

communication skills may,'therefore, be related to field dependence in

" deaf. students since better communication skills may tend_to foster

effective social and mother-child interactions, articulitidn and com-

-

¥

mun1cat1on of" exper1ence, and greater autonomy, all of wh1ch\wou1d Iead‘ -

to greater field independence.  Thus it. may be hypothesized that 'deaf |
students would be more field-dependent than hearing students and that .
there would be a significant relationqhip'between sommuniéation“skills
and field-independence for deaf students. ) B

There are only two published studies on the topic of'field‘dependence

in deaf students (BLanton & Nunnaly, 1964; Fiebert, 1967) and a few

A

'unpub11shed doctoral dissertations (Bennett, 1971 Best 1975; Nalmap,

’

.1970). Only the publighed 'studies will be considereﬁ here. 'Blanton,.

1Y —

and Nunnally (1964))found that deaf male children were more field=

independent than hearing male children while deaf and hegring female

children did not,d1ffer in performance on the Gottschaldt 8 flgures test
(a measure related to f1e1d dependence) Sex d1fferences in performance .

of deaf«subJects on the Embedded F;gures Test (EFT) were found by - F1ebert

- (1967) -and Blanton and Nunnallg (1964) Using an English lanqpage tedt

[y

F1ébert (1967) reported ja positive but non- s1gn1f1cant correlat1on (.28)
) ' f
between f1e1d 1ndependence and commuhication skills for girls in his

S

'sample. There was no ev1dence of such a relat1onsh1p for boys. Cam

B L .
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'There are a few méthodoloéical consideraéions that sbbuld be taken:

- ‘e
into account in intepreting the results of Fiebert's study. First, an

-

English language test is used as:the only indicator of communication ,
\‘gkillst’.lt is well known tha? English langu;ge tests do not adequately .
V measure the coﬁnu;ication skills of hady deaf indivf&uals. M;ny deaf

individuals 1n America, rely on manual ;ommun1cat1on u31ng s1gned Eng11sh

and/or ASL wg1ch has a grmunar different from English- (Bellug1, & K11ma;

1975). It is well-known that proficiency in English languhge is difficult

.to ach1eve for deaf students when the input is primarily aud1tory Thus

&he cho1ce of o#ly a wrltten English test to measure communication -

.skills is not proper. pqreover f?éberf‘i\ifpdy is a s1mp}e correlational

étqdy*' It is quite possiblé'th{t ; combination of spatial and communi-
" cation vari;bles would. be bé;tér predictors of field dependence.

This research was, therefore, undertaken to study the relationship

«

between field dependence and communication skills in deaf siudenfﬁ'by

using several variables that may affect field dependence. Performance

, , . . ‘
on the Embedded Figures Test was used as an indicator of field dependence

\

since eaqlier'researéhers (Fiebert, 1967; Naiman,ﬂl970} have already
used this test with déaf'sFudents. A second reason for the choice of‘ -
this test over the Rod and Fgane Test was that the Rod and Frame Tesg-
involves: reliance on vestibular mechanism and thus m;y.not be suitable
for deaf stqdents owing t; a larger igfidence of vestibular dysfunctions

in deaf populatjon. Two tests of perceptual-spaeial\skills were included

for the purpose of examiming the relationghip between field dependence

-
.

_-and spatial skills in deaf students and to see‘if tggﬁfﬁeld dependenge

" test differs from other spatial skills tests. <

. .
L .
hd .

.
.
r

’
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.Two tests of English language skills and two tests of -sign skillg2

. =4
were used to measure communicatioa skills. Tpe'inclusioq of sigh £
: : -
"skills tests provided a morxe complete picture of the communication

. . " i N . .
skills of deaf subjects. Also, it made possible a search for a special

relationship between the Embedded Figures Test (EFT) and a visdal-manual
“mode of communication both of whi¢h sgem to rely on a cognitjve structur-

C oy ) . ‘e
ing o&.space. Lastly, the extent of hearing loss (pure tone average

loss in.the better ear,}PTA) .was used as ap indicator ‘to see how the
Ny R 'y - -

- . . _,

ﬁagnitude of hearing loss was related ‘to- field dependence. By usihg a
multiple regression desfgn, it-was seen how these variab{;s separately

and together influenced the performance of deaf students on a field . '
- ° . - )

. -

_ dependence test..

' Method o )

<

Subjects In total, 77 m;le ané 67 fe;ales (gFIAZ)'first yea; students

at the National Téchnical Institute for tHE‘Deaf, Rochester, NY were

tested. 'Theix'meaé 3ze w?s 20 years (s.d. = 1.80)<and the average ”.
hearing loss as measured by the puréffbn; average in th; better ear at

500-1000-2000 Hz level, HL (ANSI, 1969) was 90.36 dB €s.d.-=, 16.81)., ~

4
Lot

There was no significant sex difference i# age or hearing loss. The v '@

* »
Y

onset of ‘deafness information available on 108 subjects showed thit 96
, . " . ° “‘ . . ‘ '/ A
" were deaf from birth, and 12 before age 6. For the remaining,36 subjects

either the information was missing or coded as 'Don't know'.' *Out of 144

students, 138 students had heafing parents, 5 had deaf parents 3nd -one
student had 1 deaf -and 1 hearing parent. ~ . .o )
) . .
The Tests' Seven standardized tests were used in this study. A short

4

& .

e

-

description of each is given below..
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The Group Embedded F1ggres Test GEFT (Wltk1n, Oltman, Rask1n,

‘& Karp, 1971). Th1s is a group version of the Embedded Flgures .
Test and was the dependent var1ab1e;1n this study. The subjects'
. ] L4 .

‘task is to find a simple form which is embedded in a’complex display.’

‘The score is the total number of simple forms correcily traced.

‘Maximum score is 18.

&- Spatial Rélations Test SRE (Bennett, Seashore, & Wesman,

1966). This is a subtest of the Differential Aptitude Tests which
measures the ability to deal with concrete material through visual-

fTization and mental manipulation of objects in three-dimensional

- ¥

pace. Méximum score is 60.

»

3. Abstract Reasoning Test ABT (Béhnett, et al., 1966). This is,
t

a subtest of the Differdgfial Aptitude Tests which is intanded as a
. " \

non-verbal measure of the.students' reasoning ability. It measures

. the ability to perceive relationships in abstract figure patterns
R .

and to discover the operating principle in the changing diagram.
Max imum score is 50. o . A

.

4. - The California Reading Comprehension Test READ (Tiegs, &

€lark, 1963). °This is a subtest of the Ca{ifoinia.Reading Tests, -

.
L

Juniog high school battery. "It is divided into three areas:
following directions, reference skills and interﬁretation of mater-
371. The "score is in terms of grade equivalents. Maximuin score is

12. i,/ o ’ ¥

5. The NTID Written Language Test WRITE (Crandall, Note 6).

This is a test devéloped at the National Technical Institute for

e
‘written language samples._ The performance of the subject is rated*/

-

the Deaf (NTID) to ‘measure the‘fhtell1g1b111ty of tht}:pontaneous

s
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EN s ?

on a 5-point scale using grammatical“éorrectness'as a predictor of ¢

’
- ®

the intelligibility. The overall reliability of the test (including

< - Ed
rater, .test-retest, and form reliability) is .72 and the constrict
H - B .
A J - .
validity is .59. Maximum score is 5.
T o

v

‘6.. The Simﬁlianeous Reception Test SRT (Johnson, 1976). . This is

‘ -

a subtest of the test battery of.CID. Everyday-Sentence List-deyelf,
- oped at NTID. In this test, a person is presegted‘with multiple

cues (listening, speechreading, signs and/or/fingersbellihg),fof
] ] . 3 o
+ receiving information. The score is percent cégrect out of 50 key’

- 3

- words identified from ten sentences. The internal consistehcy

reliability coefficients range from .73 to .90 and the ‘test-retest
reliabilizy is .91 (Blasdell, & Caccamise, Note 7). Validity data

are not yet available. . . N

7. The Manpal Reception Test MRT (Uohnson, 1976). This is also

a subtest of the Test battery of CID Everyday Sentence Lis;} It

differg from the Simultaneous Reception Test o;lf’in that the

presentor ﬁses°no’lip movemehts or voice, but ;hly signs ,and finger-
+  spelling in giving tﬁe message. The internal-consistency reliability

coefficients range from .89 to .97 and.the test-retest reliability
-

'

&

. } i / .
."is .95 (Blasdell, & Caccamise,—ﬁote 7.

3

Procedure Data on all tests‘except for the GEFT were obtained from the

[ I

student files. Every entering NTID student is routinely givéh these

r

tests. The Group Embedded Figures TeSt-was given spgcifisgily for this

»

., * research project. The instructions wefe signed and spoken,siﬁultaneously
-4

¢

and were also prcsented'in vritten form. The-teaf was scored according

? - . » ' o
to'the instructibns in the mawual’ (Witkin, et al., 1971).

A

-
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While'exanining the. practice section. séores it was found that some

: subgects were hav1ng d1ff1culty in completlng the section correctly

¢1th1n the given time. S1nce the hearﬁng students typically finish all

'the items correctly‘regardless of their }evei of field-independence, it

was decided to ldok closer at/this apparent discrépancy. - One might

argye that the people who could not finish the pracfice section were y

people who did not urdderstand the task. This explanat1on was considered
1mprobab1e for two)reasons. F1rst the 1nstruct1ons wexe such that
gett1ng any 1tems correct was d1ff1cu1t w1thoﬂt follow1ng them Sec~

"% ondly, to test the hypothesis more directly .the students were divided

v —

: ‘1nto two categor1es: those who scored IEss than 6 ¢orrect (5-31) and

those who scored 6 or 7 correct (n=113) on the practice section and

- “ .

compared them on tests of English language skills,. sign skills, spatial®

skills, and«average hearing loss. 'One-way analysis of variance showed

!
L

" that the groups did ‘ot differ on tests of communication skills or - #
‘average hearlng loss. But they did ggffer on tests of spat1al skills:
(see Appendix 1 for deta11ed analysis). Thus what seemed to be llkeiy'

was that these students as a group were lower in spat1al ab111t1es .and
)

therefore were fihding the'GEFT practice section relatlvely difficult
* .. - i ) -
even when they understood the task. They were,$ therefore, ingluded in

X

the total group for the ‘subsequent analyses. »
) . Results .ﬂ
: )
Reliability of the GEFT ' . »

The inter-form reliﬁbility of the Groeup Enbedded Figures Test

v

Y

(GEFT) corrected by the Spearman -Brown formula was .86 for deaf students
.( .89 for males and .82 for females) which compares favorably with the
reliab%}ity estinates of .82 fdt heqring males dnd femai;s reported~in
the‘Embedded'Fiéures Test manual (Witkin, et al., 1971). . \‘

] . :
s -9- - .
.

Lo T12

x

A .

A

-
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Sex Differences ‘in Performance

°  Since many researchers have ‘noted - sex d1fferences in field de~

pendence tests and spat1al ab111ty tests ‘iﬁerma 967 W1tkin &

Berry, 1975) the males and femalesﬂwere compared varlousotests end
. é ‘o _—

the data were analyzed separately for them . -

» . .

e, A one-way analy!1s of variante of the data showed that males (n-77)

)

and females (n‘57) d1d no; differ from each other on thg Abstract Rea- ~

. soning Test (ABT), the Reading Comprehens1on Test and the NTID Writing

'S

"Test, the Simultaneous Rec:géion Test and the Manual Reception Test, or

. . - v . L
on the extent of hearing loss as measured by pure tone average in the

3

better ear (PTA). However, there were significant sex differences in

- = -~

L Y .,
thelrksggges‘on the Spatial Relations Test (SRE) ,and the” Group Embedded
" Figures Test (9§FT) with males scoring higher than females (see Table

l) ~ The sex d1fferghces in the Spat1al Relatjons Test and the GEFT are

4 ! e,
consistent with the results generally found in the'hear1ng populat1on

[ 3 . ‘
(Sherman, 1967; Witkin and Berry, 1975)" The absence of a sex difference

on the Abstract Reagbning Test (ABT) for deaf‘students is not consistent
with the result found in hearing students. Typically nfles outperform

_-females on the Abstract Reasoning Test (Bennett, et al., 1966). .

-~ '0 - .. : -

» ' Insert, Table 1 about, here

: L4 ~

' A
. Comparison of Ferformance of Deaf and Hearing Students
o, ‘ o . :' 'y .
To compare the subjects' scqres on the Spatial Relations Test and

. ) ‘ .
the Abstract Reasoning Test with the norms for -12th grade hearing students
» . ) ’ \
, reported in the Differential Aptitudes Tests manual (Bennett, et al.,

-




. - . ’ ¢ : [ 4 . \
[ - , .
- 4 r - s 7

.‘?66), Welch's t-test was used (Welch, 1938, 1947). since the difference

*

between Ns was very large (see Hays, 1973: p. 410). TNe results-reported ’\

* in :!'a‘blf 2 show that deaf femalés,did not differ from hearing females on
* \ \ - . ' -
o either of the two tests, and dedf males did not differ from hearing

: males on the Spatlal Relations Test but performed less well od the

Abstract Reasoning Test. .

.o

Insert Table 2 about here

+ . ’

(.\'_ | . . .
' . - The average scores of deaf st.l;de ts on‘_the‘GEFT were tl;en compared
r— ‘/ with the norms for hearing s.tudent}\gjﬁorted in the Embedded Fig\fres ' .
Tests manual’ (Witkin- et ai., 1?71) using Welch's t-test. Deaf males
. sco;ég significantly lower than hearing males and deaf females scored

‘ !

s1gn1f1cant1y lower than hearmg females (see Table 3). These results
) S
- are cons1stent with those g}:nd by S1p1e, Hﬁtﬁeld, and Caccamise (in

press NTID students, but *nt from ghose found by Blanton, and %

Runnally (1964) on deaf childr o
. f - \\ .

9 . - -

L d L]

/ » Insert Table 3 about here

/
Multiple Regression Analysis

As a step toward understanding why these differences occurred, it
was decided to explore the relationship between the GEFT and the various
. . v/ .

" N
tests that were selected and to study which variables were important in

'Y -




-

. ‘is also derived which indicates the degree "of relationship-befween

’

determining the performance on-the GEFT of deaf students.” The procedure ’

of step-wise multiple regression analysis was used since it indicates

the contribution of the independent variablé; which provide the best
prediction of the dependent variable. A multiple ‘correlation coefficient .
predicted and observed sqores for a designated dependent‘iable. In

addition, the variance associated with the myltiple correlation coefficient

¢t e

indicates the amount of variance accounted for in the debendent varigble
by the independent.variables. The Statistigal Package for the Social
Sciences computer program-SPSS, Xerox.version 6.03. wa¥ 'used for the

analysis[éf the Qaia (Nie, Hull, Jenkins, Steinbremmer, & Bent, 1970).

Intercorrelations Among Variables

The correlation mittices for males and females reported in Table 4

-

show that‘iﬁny of the tests were well correlated with each other.

‘ )

~

. Insert Table 4 about here &

> ’

- -

The spatial skills tests Qere,modera;ely correlated with each other

(r for males = .46,.and r for females = .56) and the English skills .

tests were also well cbrnglated (r for males = .64, r for females = .62)

as expected., However, it is interesting to note that the Simultaneous
Reception Test which was included ip the study as a measure of sign

skills correlated substantially with the English skills tests (r's for

'y
males and females range from .42 to .67), negatively with the .exteat of

hearing loss (r for males = -.57, for females r = -.41), but did not
- N L -

+ have much relationship with the Manual.,Reception Test, the other test of
’ a

/




.

) { . : \
sign skills (r for gales’i .03,x _ffor femafes = ,22). In the Simultaneous

Receptlon Test, the nessage is presented using nultlple cues wh11e 1n

the Manual Reception Te;t it is presented only through signs and finger-

speiling. It is possible ﬁh&t 11p movements and voice.are d1stract1ng

4 § s - 3
to manual people while at the "same time giving advantage to the students

’ .- s M
with residual-hearing or speech reading skills. The evidence that the

Simultaneous Reception Test correlated positively with the English

)
.

skills suggests it is more a tést of English language skills tn:n of
-2 L .

sign skiXls. The Manual Reception Test, on the other hand, did not

’ ¢

correlate much w1th any test (h1ghest r = -.23). Other researchers at
%TID have found a 51m11ar péttetn of rejﬂt1onsh1p between the ﬁanual
Reception Test and other tests (Walter, Note 8; White, Note 9). It is
possible-that sign skills do,not have to be correlated with English 4
skills or with spatial skills.‘ However, more tests of eign:skilis with
Known feliability and validitfwarerneedeg to, test Ehe»hypothesis that.

eign skills tests andﬂfie}d dependencevteetq rely on a common cognitive
6" i

structur1ng ab111ty :’ » S

[ °

The Group Enbedded F1gures Tebc was highly correlated w1th the .

Spdl1a1 Relations Test for Both males and females and for the Reading .

" Comprehension Test for females (see Table 4)’ Thi;~finding further

o
confirms Fieé;rt 8 (1967) tesults on deaf children which showed low-

1

level but non-s1gn1f1cant relltlonshlp between reading skills and field
%

L)

1ndependence for fenale children and no relationship for male children.

Stepfwise Multiple Regression Analyses . L '

.

Step-wise multiple regression analyses of data on males showed that

the Spatial Relatigns Tegt was ‘the best predictor of the Gronp Embedded

Figures Test (GEFT) sccstes,~ accounting for 45% of Bhe variance ilx the

§

»

.
1

s
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GEFT (See Tahle 5) The next best pred:ctor was the extent of hear1ng a

. <O

loss wh1ch accounted for 4% of the var1ance beyond . that explained by the

.

Spatial Relations Test. jhu& together these ‘variables accounted for |

49% of the variance in the GEFT and were significant prediétors of jit.

The re-aining'va;iabies did ot add significantly to thé equation. They

collectively accounted for only 2% of the variancé. ° X —~\\
5 . -
&
. ‘ Insert Table 5 about here _
. K . A
[
'/ X ’ ° . .

&

Step- w1se regression analysés of-the data on females reported in

Table 6 shows that the best predictor of the Gé’T scores was, aga1n the

A
-

Spat1a1 Relations Test (SRE) account1ng for 39% of the variance. The

—
second best predictof was the Reading Comprehension Test (READ) which

accounted for 6% of the variance and the third predlctor was the Hanual

k]

Reception Test (MRT)hUh1ch accounted for 4% of the variance. Taken .
v« .
togeth ge variables accounted for 49% of the variance in the GEFT. .
The contrithtion of each of the three variables was significant. -
¢ '.. K M y
{ './
L} - »
_ s - . B [ ]
. - .
) °  Ipsert Table 6 about here , -
| 8¢ | . <L
b 4 ’ 'S a N r ' ' : .

After these three variables entered the equation the contribution
. ’ . - :
of other variables to.the equation was not significant in predicting the

. 1) .
GEFT scores. They accounted for onmly 2% of the variance.




DISCUSSION

.

The results of th1s study are cons1stent with the hypotheses that

-

deaf students would be more field-dependent than hearing students and

-

conpetence 1n'comnunxéat1on sk1lls\>bg}d influénce field 1ndepende2fe of

deaf students. There was a sex difference in performancelon the GEFT

'

;pd both deaf males anJ;females scored significantly lower on the test
of field independence compared with hearlng students. The lower scaxes
on the Group Embedded Figures Test (GEFT) cannot be explairied as due to

genexally lower spatial skills of deaf students since on the two other

tests of perceptual-spatial skills, namely the Spatial Relations Test
.o S

and the Abstract Reasoning Test, deaf females did not.differ from hearing
females and;gp the Spatial Relations Test deaf males were not different

from hearing males. The results thus suggest that there is something
, - &
peculiar to the GEFT which makes deaf students perform d1fferent1y from

hearing students, and.thus.seem to support qur hypothesis.

Step-wise multiple regresfion analysis of the data showed that for

both males and females spatialcekills as measured by the Spatial Relations

V.
K

! -
Test were the best prediétbrs’ef field independeﬁqe. The second best

predictor for eales was the extent of heaqingtloss (PfA). ‘Fs? females
.the Reading Co-prehension_Tesg,jollowed byrehe Manual Recption Test were
the next‘Z sigﬂ\\}chni predictors of the GEf%: Though the amount of

" variance 1n the GEFT pred1cted by the var1ab1ez'wa% the same for males
apd females (49%), in felales 39% of that variance was predicted by the '
Spat1a1 Relations Test and 10% by comutucatmn sk' However, in

" males 45% of the variance was accounted for by the SRE and only 4% by,
the extent of hear1ng.loss. These sex d1fferences may be ‘taken as

indirectly supporting factor analysea_stud1es which show that th
L2 . Y
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] A -

Spetial fsctor is less well diffekentiated in'femaleé than in males

-

(Anestas1, 1970 Hyde Geisinger, & Yen, 1975)

-

It is not surprising thtt fot both nales and females, a spat1al

' -

skills test was the best predictor of thé GEFT scores. Thez:{is ample -
i

-

evidence to show that field 1ndependence tests correlate with tests of

et /’ ’

spat1al skills. (HcG1111an & Barcley, 1974; Thurstone, 1944; W1tk1n

.al., 1962) epd factor analyses studies show that field xndependeqce

measures load on the Spatial fe;tor (Bergnan, & Engelbrektson, 1973; ¢ l{ '
Gardner, Jackson, & Messick, 1960; Hyde et al. 1955- Vernon, 1972). . )
Sherman (1967) has argued that’ the sex d1fference in fiedl depeadg;re 1. N
tests 'is ‘due to a sex dlfference in spat1e1‘eb111t1es. Whether the ’ .

origins of the sex difference are due to socioqfultural factors as she /

- argues, geaetic d1fferences (Hartlage, 1970; Stafford, 1961), enjocr1nol-

2 3
og1ca1 differences (Waber, 1977}, or1p1fferences in the strength of

However, it is
. ' .
ly associated with field indépendence.
" Y

cerebral lateralization (Kimura, 1969) is controversial.

clear toﬂ? spatial skills are close

[}

" across sexes and also within each sex in deaf students.
. L .
~ The second best predictor of the GEFT for males| was the extent of

hearing loss ’I'hii‘:easure 1s negetlvely correlate w1th both the GEFT -, -

(- 14) and the Simultaneous Receptxon Test (-.57). Thus it may be that

the magnitude of hearing loss influences field independepce and comnuni;
. ) - . .
cation skills to some extent: the greater the hearing loss the worse the

-. .

performance on the 6EFT and the Simultaneous Reception Test.

The next.2 variables which predicted the GEFT scores for female
deaf siugents'were the Reading.Comprehension Test snd the Hasual Becep-
tion Test which were tests of couéﬁnicetion skills. These results,
\together with high correlations of reading skills with the GEFT for '

-16-
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females, are at vwariance with those found- in the hearing pnpulation:
. : oL, ’ ;
*There have been a few'.¢xceptions (e.g., De f;zio, 1973) but in general

~ 4 9

, there is nog\a strong‘relationship between field dependence and verbal
ability in heating subJects (Witkin, et al., 1962; Witkin, et al. 1977;

Witkin IHbore, Oltman, Goodenough Friednan, Owen, & Rastin,‘1977) It
- -

is proposed that competence in communication skills is necessary but not
- u R N . L “ .

sufficient to develop field independence. Thus when there is a general

interference in language developlent, its roL? would be apparenl in .
’ déveloping field independence. However,'once a required minimum level

of comnqucation conpetence is reached developnent of field independence

L

may not be- relaged to furfher language developnent

One way to test these hypotheses, namely,‘the effect ot socializa-

- \
tion and the degree of competence. in communication skills on field

F] > . i
dependence, is to;sthdy deaf individuals born of deaf pareants who have

learned ASL as their first language. These individuals, presumably

would have reached the putative minimum competence in communication
. L] LY '
Vo A ‘

skills and/sincé there will not be communication difficulties present

B

befweer mother and.child,.will have mother-child intenaction exieriences

»
/

similar Lg hearing childrén. whether these deaf individuals wouLdJltill
\\be different “than the hearing re-ains to be tested. Perhaps, the experi-
ence of growing up in an oral culture with their auditory handicap may
still',ake then.nore fieId;dbggndenfgth.n.pearing individuhls. In a .
study of congenitally blind children (Witgin, Birnbaunm, Lomonaco; Lehr, -
& Herman, 1968), Witkin found that the’biikd children were more {ieldf.

_dependent comparéd to the sighted and suggested that»the presence of a
) “ . / »

handicap may account for interference if development of field independence.

. 4
Perhaps, ak it- was suggested, earlier: it is advantageous for deaf
. . . &

.

¥




. » - F
persons—to develop a cluster of chgracteristicq relgted to @ieldﬁ

» B ""\

dependent individuals namely attentiveness to others and reliance on

external referents while moving in the hearing world. Also, it is

‘ 1

poss1b1e that the very nature of process1ng sign iaagaage encoufages

such characterist1cs. For exauple it has been noted that the speakers
. & -

.

of ASL tend to'quk primarily, at she face (Headaw, 1972; Siple, in

press). More research is'clearly needed to look at the social influence
. t e . * . . ) —,_' .
of the-deaf sub-culture on deaf individual's psychological development.

A second ﬁefsibility.is ;Hat the effect of auditory de?rivation‘
and/ér kdowledge gf s%gh lang?ageuon cérebral lateralization in congeniJ
tally deaf individuals may be su¢h that they would be weakly lateralized'
compared to hearing people and, thus, accordlng to Witkin's model (Wltkln,
et al., N&ie 4) may be more f1e1dﬂdependent Cerebral lateralization
studles in the deaf populat1on have Just begun (McKeever, Hoemann,

Plorian, & Van Deventer, 1975; Neville, & Bellugl, in press):and though

.

i€ is too early to determine the1r generallty, the results, at least do’

a
E

In conclusion, the results of this study show-that deaf students

L%

noL,rule out the abg:: possibility. : - “

are mere field-dependent compared to hearing students and spatial

skills and.communicaiioﬂ skills are sigmficantly related to the perfor-
- - £ ) ' .
mance orn the field dependence test‘~ Furthermore there is a sex-difference

in perermance-on the GEFT. These results are cdnfistenE‘with the

hypothesis about the role 3} comgunication skills in the development of

-

field independence. However, more research is needed to separate dnd
’ _ B -~ . ' .
elucidate the -contribution of these variables anJ’in.general to study

.

the influence of péychologiqnl and neurpphj%iological factors jin develop-

Y |

i ; ment of field independence}r
"
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The term deaf as used in this paper refers to alt-hearing impaired
people whose hearing loss is so severe as to interfere with ‘the nor-/
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Table 1

-
~

Mean Scores for Males and 'Fepales on the
.Eight Tests Used in the Study

L

Females

SD 'sb F

10.12- ( 5.14) " (4.36) 11.10"

*
38.32 (11.94) (11.51) 11.30

31,54 (13.19) - | (11.4 )
9.31  .( 1.48) ( 1.48)
4.15 ( .57) ) (.50

7592 (21.40) (17.53)

50.22 159.09). ' (30.11)

91.16 (15.72) ' (18.05)

- .

Note: ns différ owing to' the missing data on some variables.

*
P .001




Table é?g

Mean Scores for Deaf and Hearing Students on the SRE and the ABT
(Standard deviations in paredtheses)-

Males Females

Tests Deaf® Heéringb ' Deaf " Hearing

- SRE 38.22 (12.00)' 35.8 (13:i) .8. 31.46 (11.49)° 30.9 (12.0) n.s.

ABT 31.22 (13.23) 34.8 (9.3) . 33.51 (1¥45) 33.3 (10.2) n.s.

The data fof hearing students is taken from norms reported by
Bennett, et al., 1966; )

‘s Ead

8 72 for males and np = 63 for ‘females

b 2000 + for both males-and females

¢ Significance level of Welch's tétesi'?f difference between means, two tailed, .
¢




¢

Mean Scofbs for Deaf and Hearing Students on the GEFT
(Standard deviations in parentheses).

-

. " Table 3

£y

N ) 3"
~ .‘ 3 - 2 i - 2
: Deaf - Hearing® T
R L I n M t :
I .. . 4 ) %
Males 72 . 9.99 (5.25) 242 12.0°(4.2) 3.00
Females 63 “7.57 (4.54) 155 10.8 (4.1)  4.99

1

T

-
Y

A )

3The data for
et al., 1971.

* . ~ N .
p<.001, E:o tailed.
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hearing students is taken from norms reported by'ﬁitkin,,




B T Table & ‘ m

Correlations of Eight Variables ‘for Each Sex.)
\ (correlations .for females are shown above .
R st the .diagonal, for males below)
\ 7 7
- 2 '~ . ' v - e " ) - N
Variable 1 2 3 . 4 + 5 ] 6 7 8
/ L > 3 [4
. 1. GEFT ™~ 62 .36 51 34 29 .12 .00
. ) R )
‘2. SRE .67 - T Us6 .47 .30, .17 .00 .05
-3 ABT = .45 46 " 5442 .32 .03 .03
- 4. READ .25 .25 43> .62 48 -.23 ~-.05
5. WRITE .15 .06 ..18 .64 42 -.23 -.10
6. SRT .14 -.05 35 - .67 56 VAo .41
a4 . . )
T 1. mRT 10 .09 -.05 -20 . -12  -.03 . .21
8. PTA  ~-.14 o6 - -.30 -.33 - -\57 .25
. . - !', — ‘
e a_x_a_ = 72 for males, n = 63 Tor females , “ .
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N Table 5
. 4 . ’ \ 1 j
) Su-\ry of Results of Multiple Regression
. Analysis’ for Males (n=72)
Dependent * Independent F value 2
variable : variables to Enter R R
. § #' -
GEFT SRE _» 62.83 - .67 .45
’ ' * )
PTA . 4.51 .70 /49
* p < .05 ‘ \
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' b _ Table 6
- ° . ,
Summsry % Results of Multiple Regression
Analysis for Females (n = 63)
LA e
. .
Depende'nt Independent F value C . 2
variable variables to enter ° R R
R
A - wk R
GEFT SRE 18.83 .62 .39
- . - |
READ '9.83 - .67. .45
.
*"
MRT 4.31 . 70N 4
. - \ﬁ/\) , .
p <.05 - { . :
p £.01 ~
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- o Appendix 1 )

&
Mean Scores on eight tests for two groups’
of deaf students with practice section
scores on the- GEFT 1) above 5 and,
2) below 6.
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o Table 1A 3

Mean Scores on Eight tests for Two Groups of Deaf Students
with Practice Sectidn Scores on The GEFT 1) Above Five and
2) Below Six {standard deviations in parentheses)

LY

Group 2 '
M SD

113 9:95 (4. "4.97  ( 3.56)
111 37.06 : 28.48 ' (10.59)

107 33.49 . 28.52 (13.34)

s
<1127 .39 (1. 8.99 ( 1.38)
112 415 (. 4.16  ( .68)

112 77.80 . 8l1.74 (20.37)

»

. .
110 53.49 . 52.20 (31.26)

112 91.42 86.55  +19.94)
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